
wherein a sequence of two or 
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mo^re /continuous methylene groups is 
detected by means of AJ C-NMR, f$f6$ a sequence of two consecutive 
methylene groups and a seque/cre of three or more consecutive 
methylene groups are both d^ffircted. 



26. (Amended) The olefin poller as claimed in claims 1, 7, 
10, or 16, which has a functional group at the terminal of the 
main chain. 




27. (AmendedJ/A molded product comprising the olefin polymer 
of 1, 7, 10, or/16. 



ML 



,34; — v (Amended) A ^roce^T for preparing an olefin polymer, 



H 
-.mi* . 



ifl 

1*19 



5«* 



comprising polymeriziiu^^n olefin of 2 to 2 0 carbon atoms in the 
presence of an o^firi /polymerization catalyst comprising the 
transition mej^al compound of claim 32, to prepare the olefin 
polymer. X%^) (jUttf*^ /j^* 1 U&^l 1? « ^ 



I- 




35. (Amended) A process for preparing an olefin polymer, 
comprising polymerizing ^fi olefin of 2 to 2 0 carbon atoms in the 
presence of an olefirf polymerization catalyst comprising a 
transition metal compound to prepare a polymer and then bringing 
the polymer into obntact with a functional groupr„CjQntaining^ 
^comppund^-to prepare' an olefin polymer having a functional group 
at the terminal, said transition metal compound_being selected 
from the group consisting of 
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a transition metal compound which is represented by the 
following formula (I) and has /properties that, in a /3-agostic 
structure of a cationic complex wherein one of X in the formula 
(I) is replaced with a n-mropyl group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has no d/rect bond to the central metal M and 
is nearest to^fehe central metal M, and hydrogen at the /3-position 
is not more "tha:n s 3 . 0 A ajid the electrostatic energy is not more 
than lOkJ/mol, 



L m MXn 



(I) 



wherein M is a transition metal atom selected from Group 3 to 



Group 11 of the periodic table, 
m is an integer /of 1 to 5, 



n is a number 



itisfying a valence of M, 
Lisa ligand /coordinated to the central metal M and is a 

r * 

ligand having \a meteroatom which has no direct bond to the 
central metal M, ^nd 

X is an"' oxygen atdm, a hydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen-containing group, a sulfur- 



containing group, a nitrogen-containing group, a boron-containing 



group, an aluminum- containing group, a phosphorus -containing 



group, a halogen- containing group, a heterocyclic compound 
residue, a siH/icon-containing group, a germanium - cont aining group 
or a tin-contiaining group, and when n is 2 or greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 



Docket No. 1155-0226P 
a transition metal compound which ii^/represented by the 
following formula (Il-a) / 




(II-a) 



wherein M 1 is a transition mgrtal atom selected from Group 3 to 
Grpup^l^f the periodic t^fcle, 
m is an integer of 1 /to 5, 



Q is a nitrogen atom or a carbon atom having a substituent 



R 2 , 



A is an oxygen atpm, a sulfur atom, a selenium atom or a 
nitrogen atom having ^ substituent R 5 , 

R 1 is an aromatic hydrocarbon group, an aliphatic 
hydrocarbon group <br an alicyclic hydrocarbon group, selected^, 



fro m a^jphenyl grc/ip having/^ 1 at least one position of the 2- 
position and the ^-position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen- containing group, o.r_a 



^phenyl group having ,^at least one position of the 3-position, the 
^4-position and /the Exposition, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two/ fluorine atoms, a fluorine-containing group having 
two or more /carbon atoms, a chlorine atom, a bromine atom, an 
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iodine atom, a chlorin^^^njtajjiing^ group, a yToromine -containing 
group and an iodine-containing group, ^^{Wfomatic hydrocarbon 
group other than a phenyl group having at /least one substituent 
selected from a halogen atom and a halogen- containing group, an 
cad\Lphatic hydrocarbon group having at least one substituent 
^^lg£tjed_ f from_ a halogen atom and a halogen- containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected_f rjom a halogen atom and a halogen- containing group, 




R 2 to R 5 may be the same /or different and are each a 
hydrogen atom, a halogen atfom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, ar sulfur-containing group, a boron- 



containing group, an aluminum- containing group, a phosphorus - 



containing group, a halogen-containing group, a heterocyclic 
compound^ residue, a silicon- containing group, a germanium- 
containing group, or a tirf-eonfeaihing group, two or more of R 2 to 
R 5 may be bonded to form a ring, and when m is 2 or greater, R x s, 
R 2 s, R 3 s, R 4 s, and R 5 s may be the same or different, and one group 
of R 2 to R 5 contained /in one ligand and one group of R 2 to R 5 
contained in other lig&nds may be bonded, 

n is a number satisfying a valence of M 1 , and 
X is an oxygen / atom, a hydrogen atom, a halogen atom, a 
hydrocarbon group, / an oxygen-containing group, a sulfur- 
containing group, a /nitrogen-containing group, a boron-containing 
group, an aluminimj^containing group, a phosphorus- containing 
group, a halogen/- containing group, a heterocyclic compound 
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residue, a silicon- containing group, a germanium- containing group 
or a tin-containing group, and when n if 2 or^greater, plural 
groups indicated by X may be the same 6r different, and plural 
groups indicated by X may be bonded to yform a ring; 

a transition metal compound wtj&ch is represented by the 
following formula (Il-b) 




(II-b) 



wherein M 1 is a transition metal atom selected from Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 /to 5, 

Y is a nitrogen atony or a phosphorus atom, 

U is a carbon atom /having a substituent R 6 , a nitrogen atom 
or a phosphorus atom, 

Q is a carbon ator]4 having a substituent R 7 , a nitrogen atom 
or a phosphorus atom, 

S is a carbon atpm having a substituent R 8 , a nitrogen atom 
or a phosphorus atom, 

T is a carbon atom having a substituent R 9 , a nitrogen atom 
or a phosphorous atom, 

R 1 is an aromatic hydrocarbon group, an aliphatic 
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hydrocarbon group or an alicyclic hydrocarbon group, selected f 
from ^j\)henyl group having ,/a$t le/st one position of the 2- 
positioJ and the 6 -position, /when the position of the carbon atom 
bonded to nitrogen is the l\-posicion, one or more substituents 
selecteci^from^a halogen atom and/a halogen-containing group,l ^ k 
phenyl group having, at ,1'east one position of the 3 -position, the 
4 -position and the 5 -position,/ at least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine\ atoms/, a fluorine-containing group having 
two or more carbon atoms, /a chlorine atom, a bromine atom, an 

iodine atom, a chlorine-oontaining group, a bromine -containing 

/ / \ "~ 

group and an iodine-cont/aining group, an'} aromatic hydrocarbon 

' - — - < ' 11 t b * 



group other than a phenw- group having at le,ast one substituent 
selejgted^f rom a halogen/ atom and a halogen- containing group,, an 
ijaliphatic hydrocarbon /group having at least one substituent 
selected from a halogen atom and a halogen- containing group, or 
an(j^icyclic hydrocarbon group having at least one substituent 
selected frorn^a halogen atom and a halogen- containing group, 

R 6 to R 9 may fbe the same or different and are each a 
hydrogen atom, a/ halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group,/ an aluminum- containing group, a phosphorus - 
containing group/, a halogen- containing group, a heterocyclic 
compound residue , a silicon-cojntaining group, a germanium- 
containing group/ or a tin-containing group, two or more of R 6 to 
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R 9 may be bonded to form a ring, and when m is 2 or greater, R x s, 
R 6 s, R 7 , R 8 s and R 9 s may be the same yor different, and one group 
of R 6 to R 9 contained in one ligarfd and one group of R° to R* 
contained in other ligands may beybonded, 

n is a number satisfying a faience of M 1 , and 
X is an oxygen atom a Mydrogen atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen^. containing group, ^a boron- containing 
group, an aluminum -containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic^ compound 
residue, a silicon-containing group, a germanium- containing group 

r" / 

or a tin- containing group, and when n is 2 or greater, plural 
grolips indicated by x/may be the same or different, and plural 
groups indicated by XJ may be bonded to form a ring; and 

a transition metal compound which is represented by the 
following formula (ill) 



5 10 





M 1 X n 



\ R 14 /m 



(III) 



wherein- M 1 is/ a transition metal atom selected from Group 4 to 
Group 5 of the periodic table, 
m i s 1 qf r 2 , 
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R 



is an aromatic hydrocarbon jgroup, an ^aliphatic 



hydrocarbon group or an alicyclic hydrocarbon group,C wh'en R 10 is 
a phenyl group and the position of/" ttie carbon atom bonded to 

,. / 7 r^-.. 

nitrogen is the 1 -position, this phenyl group hasr, at least one 

/ / _ . A;- / 



position of the 2 -position and Vtjtfe 6 -position-., \ one or more 
substituents selected from a heteroatom and a heteroatom- 



containing^group, or has, at least one position of the 3- 
position, the 4-position and / the 5-position, at least one 
substituent selected from a lieteroatom other than a fluorine 



atom, a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, /and a group containing a heteroatom 
other than a fluorine /atom, and wffen i R 10 is an aromatic 
hydrocarbon group other/ than a phenyl group, /aliphatic 



hydrocarbon group or^lm)^licyclic group, this group has at least 
one substituent selected from a heteroatom and a heteroatom- 
containing group, 

'° 14 — ye the same or different and are each a 
hydrogen atom, a ha/logen atom, a halogen- containing group, a 
hydrocarbon group, /a hydrocarbon- substituted silyl group, an 
oxygen- containing g^roup, a nitrogen-containing group or a sulfur- 
containing group, 

R 15 is a halogen atom, a halogen^-j^ni^aining group, a 
hydrocarbon group/ or a hydrocarbon- substituted silyl group, 
n is a number satisfying a valence of M, and 

X is an oxygen atom, a hydrogen atom, a halogen atom, a 
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hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containir. 
group, an aluminum-containing/ group, a phosphorus -containin 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a ring. 



36. (Amended) A process for preparing arf olefin polymer, 

comprising polymerizing at least two olefiijs which are selected 

from olefins of / 2 to 20 carbon aton*6 and have different 

polymerization reactivities, in the /presence of an olefin 

polymerization catalyst comprising a Jtransition metal compound to 

prepare a tapered polymer containing a segment wherein 

composition of two or more monomers continuously changes, said 

/ /\ / 

transition ryletal compopnp^^being selected from the group 

consisting oi 

a transition metal fe^m^ound which is represented by the 

and 



following formula (I) 



/as properties that, in a /?-agostic 



structure bf a cationic complex wherein one of X in the formula 



/ 



(I) is replaced with a n-propyl group, said structure being* 



measured by a density functional method, the distance between the 
heteroatom, which/has no direct bond to the central metal M and 
is nearest to the central metal M, and hydrogen at the /?-position 
is not more than 3.0 A and the electrostatic energy is not more 
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than lOkJ/mol, 



(I) 



wherein M is a transition metal a/om selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5, 
n is a number satisfying a/valence of M, 

L is a ligand coordinated to the central metal M and is a 
ligand having a heteroatom/ which has no direct bond to the 
central metal M, and 

X is an oxygen atom/ a hydrogen atom, a halogen atom, a 
hydrocarbon group, an / oxygen- containing group, a sul fur- 
it rpgen- containing group, a boron-containing 
um-/cQhtaining group, a phosphorus -containing 
n-gfjeftft awning group, a heterocyclic compound 
ing group, a germanium- containing group 
p, and when n is 2 or greater, plural 
my be the same or different, and plural 
'may be bonded to form a ring: 
al compound which is represented by the 



containing group, 
group , 
group , 



an alumi; 
a halog 



residue, a silicon; 
or a tin-contaifr: 
groups indicatec 
groups indicated 

a transition 
following formula 



/cohtaj 



g/ grc 



x 



x 



5J-a) 



DM 1 X n 



R 4 



m 



(Il-a) 
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wherein M 1 is a transition metal atom selected from Groijp 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5, 

Q is a nitrogen atom or a carbon atom having /k substituent 

R 2 , 

A is an oxygen atom, a sulfur atom, a se^nium atom or a 
nitrogen atom having a substituent R 5 , 

R 1 is an aromatic hydrocarbon /jroup, an aliphatic 

hydrocarbon group or an alicyclic hydrocarbon group, selected 

from a phenyl group having, at least/ one position of the 2- 

position and the 6 -position, when the/position of the carbon atom 

bonded to nitrogen is the l-p6ssit:yon, one or more substituents 

selected from a halogen a tony and a/ halogen-containing group, or a 

phenyl group having, at lea'st onf position of the 3 -position, the 

4 -position and the 5 -position, y&nd least one substituent selected 

from a fluorine-containing g^6up having one carbon atom and not 

more than two fluorine atoj^s^/ a fl/uorine- containing group having 

i 1/ 1 I 

two or more carbon atoms, /a chlorine atom, a bromine atom, an 

i/ / 

iodine atom, a chlorine-containing group, a bromine-containing 
group and an iodine -coi/tkining group, an aromatic hydrocarbon 




group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen- containing group, an 
aliphatic hydrocarbofi gr^oup having at least one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a ha/logen atom and a halogen- containing group, 
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R 2 to R 5 may be the same or different and are /each a 
hydrogen atom, a halogen atom, a hydrocarbon /group, a 
hydrocarbon- substituted silyl group, an oxygen-contsu_ning group, 
a nitrogen-containing group, a sulfur- containing /jroup, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen-containing gro"up, a heterocyclic 
compound residue, a silicon-containing^ a germanium- 

containing group, or a tin-containing gr;oup, two or more of R 2 to 
R 5 may be bonded to form a ring, and when m is 2 or greater, R 1 s, 




of R 2 to R 5 contained in one/ lig^nd and one group of R 2 to R 5 
contained in other ligands j^y \/j bonded, 

n is a number satisfying /^valence of M 1 , and 

X is an oxygen atom, hydrogen atom, a halogen atom, a 
hydrocarbon group, an/ oxygen-icontaining group, a sulfur- 
containing group, a nitrogen- coij^aining group, a boron-containing 
group, an aluminum- coptainir^ group, a phosphorus -containing 
group, a halogen- contaJV^iij?^ group, a heterocyclic compound 
residue, a silicon-contairying group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated Toy X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formu/la (Il-b) 
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R 



N 




U 




M n X n 



(Il-b) 



wherein M 1 is a transition metjkl atom selected from Group 3 
to Group 11 of the periodic table, y 
m is an integer of 1 to 5, 

Y is a nitrogen atom or a phosphorus atom, 

U is a carbon atom haVin^ a substituent R 6 , a nitrogen atom 
or a phosphorus atom/ 

Q is a carbon /atom having a substituent R 7 , a nitrogen atom 



or a phosphorus atom, 



S is a carbon 



atqm^avihg a substituent R 8 , a nitrogen atom 



or a phosphorus atom' 

T is a carbor\ ato,m hav/ng a substituent R 9 , a nitrogen atom 
or a phosphorous at\om; 

R 1 is an aVomabac hydrocarbon group, an aliphatic 
hydrocarbon group ory^n alicyclic hydrocarbon group, selected 
from a phenyl grcxtfp having, at least one position of the 2- 
position and the k -position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, one or more substituents 
selected from a/ halogen atom and a halogen- containing group, or a 
phenyl group having, at least one position of the 3 -position, the 
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4-position and the 5-position, at least one substituent selected 
from a fluorine-containing group having one carbon atom/and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, a bromd/ne atom, an 
iodine atom, a chlorine-containing group, a bromane- containing 
group and an iodine -containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
selected from a halogen atom and a halogen -.containing group, an 
aliphatic hydrocarbon group having at /east one substituent 
selected from a halogen atom and a halogen-containing group, or 
an alicyclic hydrocarbon grojapi having/ at least one substituent 
selected from a halogen atom and] a halogen- containing group, 

R 6 to R 9 may be the sarrfe <£r different and are each a 
hydrogen atom, a ha/logen / a^om, a hydrocarbon group, a 
hydrocarbon- substituted silyl gfroup, an oxygen- containing group, 
a nitrogen-containing /grc^iip^ ^/k siijlf ur-containing group, a boron- 

umimum- containing group, a phosphorus - 




hal<^en-containing group, a heterocyclic 
s/licpn-containing group, a germanium- 
Ln- containing group, two or more of R 6 to 



containing group, an 
containing group, a 
compound residue , a 
containing group or al 

R 9 may be bonded to £oficn/a ring, and when m is 2 or greater, R 1 s, 
R 6 s, R 7 , R 8 s and R 9 s mfeiyNb^ the same or different, and one group 
of R 6 to R 9 contained in one ligand and one group of R 6 to R 9 
contained in other Aigands may be bonded, 

n is a numberr satisfying a valence of M 1 , and 

X is an oxygen atom a hydrogen atom, a halogen atom, a 
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hydrocarbon group, an oxygen- containing group, a Sulfur- 
containing group, a nitrogen-containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus/containing 
group, a halogen-containing group, a heterocyclic compound 
residue, a silicon- containing group, a germanium- c/ntaining group 
or a tin-containing group, and when n is 2 or/ greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a 7 ri.ng; and 

a transition metal compound which 
following formula (III) 



represented by the 



/ 



^10 



-.11 



•J3 



* 1 x„ 



R 



wherein M 1 is a transit 
Group 5 of the periodic 
m is 1 or 2 , 



■>10 



is an arom 



(III) 

;tal atom selected from Group 4 to 



hydrocarbon group, an aliphatic 
hydrocarbon group or anAalAcyclic hydrocarbon group, when R 10 is 
a phenyl group and the ^position of the carbon atom bonded to 
nitrogen is the 1-posd/tion, this phenyl group has, at least one 
position of the 2 -position and the 6 -position, one or more 
substituents selected from a heteroatom and a heteroatom- 



m 

1st? 

. ft" 

m 

: its 
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containing group, or has, at least one position of £he 3- 
position, the 4-position and the 5-position, at least one 
substituent selected from a heteroatom other than jL fluorine 
atom, a fluorine-containing group having one carbon /atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a fluorine atom, and when Rv is an aromatic 
hydrocarbon group other than a phenyl /group, an aliphatic 
hydrocarbon group or an alicyclic group, /his group has at least 
one substituent selected from a hete?raatom and a heteroatom- 
containing group, 

R 11 to R 14 may be the same oi: different and are each a 



hydrogen atom, a halogen at 



halogen-containing group, a 



hydrocarbon group, a hydrocart^n-substituted silyl group, an 

e/ niti 



oxygen- containing group 

containing group, 

R 15 is a haloge 

hydrocarbon group or 
n is a number sa 
X is an oxygen 




en-containing group or a sulfur- 
halogen- containing group, a 
substituted silyl group, 
ence of M, and 
hydrogen atom, a halogen atom, a 



hydrocarbon group, V an oxygen-containing group, 

>, a iiAt 



sulfur- 



contaming group, 



trogen/containing group, a boron- containing 



group, an alumir^m-ccmfe^?ning group, a phosphorus -containing 
group, a halogep- conta/ining group, a heterocyclic compound 
residue, a silicpn-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
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groups indicated by X may be the same or different, and plural 
groups indicated by X may be bonded to form a/ring. 



37. (Amended) A process for prepaying an olefin polymer, 
comprising conducting the following step (1) , the following step 
(2), and optionally, the following /step (3) of an arbitrary 
number of times, to prepare a block copolymer having structure 
wherein plural polymer blocks are bonded; 

(1) a step of polymerizing art least one olefin selected from 
olefins of 2 to 20 carbon atoms in the presence of an olefin 
polymerization catalyst /^ornpriising a transition metal compound to 
prepare a polymer block, /aaid transition metal compound being 
selected from the giyoup consisting of 

a transition /metal/ /cfornpound which is represented by the 
following formula / {I)yf atnd hjks properties that, in a /3-agostic 
structure of a catipnijC corpfolex wherein one of X in the formula 



(I) is replaced 
measured by a dens^ 
heteroatom, which 
is nearest to the 
is not more than 
than lOkJ/mol, 

L m MX n 



witji a /n-propyl group, said structure being 
functional method, the distance between the 
is no direct bond to the central metal M and 
cen>r*ai metal M, and hydrogen at the /^-position 
A and the electrostatic energy is not more 



(I) 



/ 



wherein M is a /transition metal atom selected from Group 3 to 
Group 11 of the/ periodic table, 
m is an integer of 1 to 5, 
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n is a number satisfying a valence of M, 
L is a ligand coordinated to the central ra&tal M and is a 
ligand having a heteroatom which has no detect bond to the 
central metal M, and 

X is an oxygen atom, a hydrogen atofti, a halogen atom, a 
hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen-containing/group, a boron-containing 
group, an aluminum- containing grou£, a phosphorus -containing 
group, a halogen-containing groufc, a heterocyclic compound 
residue, a silicon-containing groi/p, a germanium- containing group 
or a tin-containing group, and/ when n is 2 or greater, plural 
groups indicated by X my be /the same or different, and plural 
groups indicated by X may he/ bonded to form a ring: 

a transition metal ccppound which is represented by the 
following formula (Ij 



Q: 



1^ 
1, 



:wi 1 x n 



m 

(Il-a) 

wherein M 1 is at traWi.tion metal atom selected from Group 3 to 
Group 11 of tme periodic table, 
m is an integer of 1 to 5, 

Q is d nitrogen atom or a carbon atom having a substituent 



Hi 

ru 
□ 



ru 

t its 
V? : ■ 
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A is an oxygen atom, a sulfur atom, a selenium atonj/br a 
nitrogen atom having a substituent R 5 , 

R 1 is an aromatic hydrocarbon group, An aliphatic 
hydrocarbon group or an alicyclic hydrocarbon /group, selected 
from a phenyl group having, at least one position of the 2- 
position and the 6 -position, when the position of the carbon atom 
bonded to nitrogen is the 1-position, oner or more substituents 
selected from a halogen atom and a halogen- containing group, or a 
phenyl group having, at least one posit/ion of the 3 -position, the 
4 -position and the 5-position, and least one substituent selected 
from a fluorine -containing gr<j.up paving one carbon atom and not 
more than two fluorine atoms, a jfluorine- containing group having 
two or more carbon atoms/ a $2^hlorine atom, a bromine atom, an 
iodine atom, a chlorinp- conjoining group, a bromine -containing 
group and an iodine - cont a/nlng group, an aromatic hydrocarbon 

len 



group other than a ph 
selected from a halogen 



group] having at least one substituent 
atom a/id a halogen- containing group, an 



aliphatic hydrocarbo group /having at least one substituent 
selected from a hal/^clen atojri and a halogen-containing group, or 
an alicyclic hydrocarbon cfroup having at least one substituent 
selected from a l^/alogenVa^m and a halogen-containing group, 

R 2 to R 5 xfiay be the same or different and are each a 
hydrogen atom/ a halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen-containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
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containing group, a halogen-containing group, a /heterocyclic 
compound residue, a silicon-containing group,/ a germanium- 
containing group, or a tin-containing group, two/ or more of R 2 to 
R 5 may be bonded to form a ring, and when m is /2 or greater, R 1 s, 
R 2 s, R 3 s, R 4 s, and R 5 s may be the same or different, and one group 
of R 2 to R 5 contained in one ligand and o^e group of R 2 to R 5 
contained in other ligands may be bonded, 

n is a number satisfying a valence ofi^ M 1 , and 
X is an oxygen atom, a hydrogen £tom, a halogen atom, a 
hydrocarbon group, an oxygen-^^ta^/hing group, a sulfur- 
containing group, a nitrogen-container^ group, a boron-containing 
group, an aluminum- containing gr/6up, a phosphorus -containing 
group, a halogen- containing grpup, a heterocyclic compound 
residue, a silicon-containing giraup, a germanium- containing group 



/ 



or a tin-containing group, 



/ 



groups indicated by X may 
groups indicated by X may be bo 
a transition metal* compo 
following formula (Il-b) 



winen ri is 2 or greater, plural 
th£ same or different, and plural 
led %o form a ring; 
ind/ which is represented by the 



Q y 



■VTX n 



\ S fT /m 



(H-b) 
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wherein M 1 is a transition metal atom selected fronj/ Group 3 
to Group 11 of the periodic table, 
m is an integer of 1 to 5, 
Y is a nitrogen atom or a phosphorus atom, 

U is a carbon atom having a substituent R 6 ,/ a nitrogen atom 
or a phosphorus atom, 

Q is a carbon atom having a substituenjz R 7 , a nitrogen atom 
or a phosphorus atom, 

S is a carbon atom having a substituent R 8 , a nitrogen atom 
or a phosphorus atom, 

T is a carbon atom having a sul^stituent R 9 , a nitrogen atom 
or a phosphorous atom, 

R 1 is an aromatic /liy)dr(6carbon group, 
hydrocarbon group or an/ alic^clic hydrocarbon group, selected 
from a phenyl group having/ /at least one position of the 2- 
position and the 6-popitioja,/when the position of the carbon atom 
bonded to nitrogen is t/he/i<position, one or more substituents 
selected from a haloge^ ajdom ahd a halogen-containing group, or a 

at /least/ one position of the 3 -position, the 
)siti:on, at least one substituent selected 



an aliphatic 



phenyl group having; 
4-position and the 



from a f luorine-contairftng group having one carbon atom and not 
more than two fluorine/ atoms, a fluorine -containing group having 
two or more carbon /atoms, a chlorine atom, a bromine atom, an 
iodine atom, a chlorine-containing group, a bromine -containing 
group and an i/odine- containing group, an aromatic hydrocarbon 
group other than a phenyl group having at least one substituent 
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selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one aabstituent 
selected from a halogen atom and a halogen-containiiag group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 

R 6 to R 9 may be the same or different^ and are each a 
hydrogen atom, a halogen atom, a hydrocarbon group, a 
hydrocarbon- substituted silyl group, an oxygen-containing group, 
a nitrogen- containing group, a sulfur- containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen- contain/ng group, a heterocyclic 
compound residue, a silicon-^fontaiining group, a germanium- 
containing group or a tin-coritainLTig group, two or more of R 6 to 
R 9 may be bonded to form a /ring, /and when m is 2 or greater, R 3 ^, 
R 6 s, R 7 , R 8 s and R 9 s may be the/same or different, and one group 
of R 6 to R 9 contained in onef ligand and one group of R 6 to R 9 
contained in other ligands rmy^Ee\ bonded, 

n is a number satisfon/ng a Y^]_ ence of M 1 , and 
X is an oxygen a torn a hydrogen atom, a halogen atom, a 
hydrocarbon group, ahf oxygen- containing group, a sulfur- 
containing group, a ninrogen/containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated py X may be the same or different, and plural 



O 
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Ui 
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groups indicated by X may be bonded to -form a ring; and> 

a transition metal compound which is represented by the 
following formula (III) 




wherein M 1 is a transition m 
Group 5 of the periodic tab; 

m is 1 or 2, 

R 10 is an aroma, 
hydrocarbon group or a: 
a phenyl group and t 
nitrogen is the 1-posi 
position of the 2-po 
substituents selected 
containing group, or 



(III) 

selected from Group 4 to 




rbon group, an aliphatic 
hydrocarbon group, when R 10 is 
of the carbon atom bonded to 
t ion,/ this/ phenyl group has, at least one 
sitiybn arid the 6 -position, one or more 
rom / a heteroatom and a heteroatom- 
at least one position of the 3- 



position, the 4-pos:yti<^yi/ and the 5 -position, at least one 
substituent selected^ f rc/mV a heteroatom other than a fluorine 
atom, a f luorine- containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, and a group containing a heteroatom 
other than a / fluorine atom, and when R 10 is an aromatic 
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hydrocarbon group other than a phenyl group, an aliphaxic 
hydrocarbon group or an alicyclic group, this group has at/least 
one substituent selected from a heteroatom and a hefc'eroatom- 
containing group, / 

R 11 to R 14 may be the same or different ancr are each a 
hydrogen atom, a halogen atom, a halogen- containing group, a 
hydrocarbon group, a hydrocarbon-substituted/ silyl group, an 
oxygen-containing group, a nitrogen- containing group or a sulfur- 
containing group, / 

R 15 is a halogen atom, a halogen-containing group, a 
hydrocarbon group or a hydrocarbon- substituted silyl group, 

n is a number satisfying-^ valence of M, and 

X is an oxygen atojrf, a jhyd/ogen atom, a halogen atom, a 
hydrocarbon group, an oxygen^ containing group, a sulfur- 
containing group, a nitrogen-containing group, a boron- containing 
group, an aluminum/contairi^ng group, a phosphorus -containing 
group, a halogen-contairiYng group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containinc grc/up, aryd when n is 2 or greater, plural 
groups indicated by x/may be/ the same or different, and plural 
groups indicated by W may be/bonded to form a ring, 

(2) a step of polymeri'zing at least one olefin selected from 
olefins of 2 to 20 carbon atoms in the presence of the polymer 
block prepared in/ the^tep (1) to prepare a polymer block which 
is different from the polymer block prepared in the step (1) , and 

(3) a step /of polymerizing at least one olefin selected from 



i 
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olefins of 2 to 20 carbon atoms in/ the presence of the polymer 
block prepared in the step (1) t ^ e P°ly mer block prepared in 

the step (2) to prepare a polyymer/ block which is different from 
the polymer blocks prepared iAj^he previous step. 



W 
M 



ru 



41. (Amended) The process for preparing an c/lefin polymer as 
claimed in claim 39, wherein the olefin polymerization catalyst 
is the catalyst comprising a transition metal compound selected 
from the group consisting of / 

a transition metal compound whion is represented by the 
following formula (I) and has properties that, in a /3-agostic 
structure of a cationic complex wherein one of X in the formula 
(I) is replaced with a n-propyi group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has y(o direct bond to the central metal M and 
is nearest to the central metal M, and hydrogen at the /3-position 
is not more than 3 /o A aMd the electrostatic energy is not more 
than lOkJ/mol, / u 

L m MX n / / (I) 

wherein M is a transition/ metal atom selected from Group 3 to 
Group 11 of the periodic yable, 

m is an integer of /to 5, 

n is a number" satisfying a valence of M, 

L is a ligand coordinated to the central metal M and is a 
ligand having fa het/eroatom which has no direct bond to the 
central metal M, and 
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X is an oxygen atom, a hydrogen atom, a halogen atom/' a 
hydrocarbon group, an oxygen- containing group, a syl fur- 
containing group, a nitrogen- containing group, a boron- containing 
group, an aluminum- containing group, a phosphorus -containing 
group, a halogen- containing group, a heterocyclic compound 
residue, a silicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or ^greater, plural 
groups indicated by X my be the same or different, and plural 
groups indicated by X may be bonded to form a/ring: 

a transition metal compound which is represented by the 
following formula (Il-a) 



Q; 



rR 4 



wherein Ml is a transit 
Group 11 of the period:, 
m is an integer o 



A 



(II-a) 

ioiy^etal atonjf selected from Group 3 to 
c tax>le, 
to 5, 



Q is a nitrogen atcJm or a carbon atom having a substituent 



R 2 , 



A is an oxygen ^tom, a sulfur atom, a selenium atom or a 
nitrogen atom having a substituent R 5 , 

R 1 is an y^romatixf hydrocarbon group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
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from a phenyl group having, at least one position of the 
position and the 6 -position, when the position of the carbon y^tom 
bonded to nitrogen is the 1 -position, one or more substLcuents 
selected from a halogen atom and a halogen-containing group, or a 
phenyl group having, at least one position of the 3-posation, the 
4 -position and the 5-position, and least one substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine-containing group having 
two or more carbon atoms, a chlorine atom, /a. bromine atom, an 
iodine atom, a chlorine-containing group,/ a bromine -containing 
group and an iodine -containing group, sin aromatic hydrocarbon 
group other than a phenyl groiip^ha^in^ at least one substituent 
selected from a halogen atotr/ and a kalogen- containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom andya halogen- containing group, or 



an alicyclic hydrocarbon 



selected from a halogen atom 
R 2 to R 5 may be t 



hydrogen atom , 



group/having at least one substituent 



a hajLogen- containing group, 
same or/ different and are each a 



ha-Lc&gen atom', a hydrocarbon group, 



hydrocarbon- substituted /silyl gr^p, an oxygen- containing group, 
a nitrogen-containing /jroupv^a /sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, /a halogen-containing group, a heterocyclic 
compound residue/ a silicon-containing group, a germanium- 
containing grou^, or a tin-containing group, two or more of R 2 to 
R 5 may be bonded to form a ring, and when m is 2 or greater, R x s, 



28 



Docket No. 1155-0226P 

R 2 s, R 3 s, R 4 s, and R 5 s may be the same or different, and one gr^up 
of R 2 to R 5 contained in one ligand and one group of R 2 /to R 5 
contained in other ligands may be bonded, 

n is a number satisfying a valence of M 1 , and 
X is an oxygen atom, a hydrogen atom, a ha3/6gen atom, a 
hydrocarbon group, an oxygen -containing group, a sulfur- 
containing group, a nitrogen-containing group, /a boron-containing 
group, an aluminum- containing group, a /phosphorus -containing 
group, a halogen-containing group, a/ heterocyclic compound 
residue, a silicon-containing group, a /germanium- containing group 
or a tin-containing group, smd wher/ n is 2 or greater, plural 
groups indicated by X may/be the /same or different, and plural 
groups indicated by X may be bonded to form a ring; 

a transition metad comp^nd which is represented by the 
following formula (II-p) 



R 



U" 



Y' 



m 



(II-b) 



wherein MVis a transition metal atom selected from Group 3 
to Group 11 of/ the periodic table, 
m is an /integer of 1 to 5, 

Y is a /nitrogen atom or a phosphorus atom, 

U is a carbon atom having a substituent R 6 , a nitrogen atom 



m 

R! 

?«1 
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or a phosphorus atom, 

Q is a carbon atom having a substituent R 7 , a nit^gen atom 
or a phosphorus atom, 

S is a carbon atom having a substituent R 8 , a/nitrogen atom 
or a phosphorus atom, 

T is a carbon atom having a substituent , a nitrogen atom 
or a phosphorous atom, 

R 1 is an aromatic hydrocarbon / group, an aliphatic 
hydrocarbon group or an alicyclic hydrocarbon group, selected 
from a phenyl group having, at least one position of the 2 
position and the 6-position, when zhe position of the carbon atom 
bonded to nitrogen is the ^l^pS^tion, one or more substituents 
selected from a halogen atom ai/d /a halogen- containing group, or a 
phenyl group having, at least/ one position of the 3 -position, the 



/. 



4 -position and the 5-p©sitl6n/ at least one substituent selected 



from a fluorine -containing ,qr,oup^ having one carbon atom and not 
more than two fluoride qtfc<5ms, a fluorine-containing group having 



two or more carbon 
iodine atom, a chlo. 
group and an iodin^ 



atjams, a chlorine atom, a bromine atom, an 
fine- containing group, a bromine-containing 
-containing/ group, an aromatic hydrocarbon 
group other than al phenyl group having at least one substituent 
selected from a nalogeft^a torn/ and a halogen-containing group, an 
aliphatic hydrc^carbon groyfc having at least one substituent 
selected from k halogen iatom and a halogen-containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 
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R 6 to R 9 may be the same or different and are &hch a 
hydrogen atom, a halogen atom, a hydrocarbon gdroup, a 
hydrocarbon- substituted silyl group, an oxygen- containing group, 
a nitrogen-containing group, a sulfur-containing gproup, a boron- 
containing group, an aluminum- containing grou£, a phosphorus - 
containing group, a halogen-containing grpup, a heterocyclic 
compound residue, a silicon-containing/ group, a germanium- 
containing group or a tin- containing gre5up, two or more of R 6 to 
R 9 may be bonded to form a ring, and when m is 2 or greater, R 1 s, 
R 6 s, R 7 , R 8 s and R 9 s may be the same or different, and one group 
of R 6 to R 9 contained in onfe ligand and one group of R 6 to R 9 
contained in other ligands may/be bonded, 

n is a number /sat is fy/idq a valence of M 1 , and 
X is an oxygen at6m a hydrogen atom, a halogen atom, a 



oxygen- containing group , 



sulfur- 



hydrocarbon grpup, 

containing group, a^f/itrogenf- containing group, a boron-containing 

group, an aljsm&mm- containing group, a phosphorus -containing 

group, a halogen- cont awning group, a heterocyclic compound 
I / / 

residue, a silicon-containing group, a germanium-containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
groups indicated Dy jK may be bonded to form a ring; and 

a transition /metal compound which is represented by the 
following formula /III) 
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VR 13 

R 14 /m / 

(III) 

wherein M 1 is a transition jhetal atom selected from Group 4 to 
Group 5 of the periodic tab]/e, 
m is 1 or 2 , 



,10 



is an aromatic/ hydrocarbon group, an aliphatic 



hydrocarbon group or an aiicyclic hydrocarbon group, when R 10 is 
a phenyl group and the position of the carbon atom bonded to 
nitrogen is the l-posfttijbYi, this phenyl group has, at least one 



position of the 2Aposd/t 
substituents selected 
containing group 



ipn and the 6-position, one or more 
om a heteroatom and a heteroatom- 



position, the 4 



or /hafe, at least one position of the 3- 
posijcion and the 5-position, at least one 



substituent selected / from a heteroatom other than a fluorine 



atom, a fluorine ^conJ^Tining 
more than two flirpri/ie atoms 
two or more carbdp. / atoms 
other than a flii6rine 
hydrocarbon group / 6ther 
hydrocarbon group 
one substituent sjelecteg 
containing group, 



R 11 to R 14 may- 



roup having one carbon atom and not 
a fluorine -containing group having 
nd a group containing a heteroatom 
om, and when R 10 is an aromatic 
han a phenyl group, an aliphatic 
Icyclic group, this group has at least 
from a heteroatom and a heteroatom- 



)e the same or different and are each a 
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hydrogen atom, a halogen atom, a halogen-containing group, a 
hydrocarbon group, a hydrocarbon- substituted silyl q^oup, an 
oxygen-containing group, a nitrogen-containing group px a sulfur- 
containing group, 

R 15 is a halogen atom, a halogen- containing group, a 
hydrocarbon group or a hydrocarbon- subs ti tut edr silyl group, 

n is a number satisfying a valence of m, and 

X is an oxygen atom, a hydrogen ^tom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron-containing 
group, an aluminum- containing^ jgroup, a phosphorus -containing 
group, a halogen-containing /g^oup, a heterocyclic compound 
residue, a silicon-containing/ g/oup, a germanium- containing group 
or a tin-containing group/ and when n is 2 or greater, plural 
groups indicated by X /may /p^The^same or different, and plural 
groups indicated by X mpw be bonded/ to form a ring. 



e process for p^]oa rinq _an jqlef in polymer as 
wherein an olefin polymerization catalyst, 




42. (Amended) 
claimed m claim 

an olefin polymer, bfe^ tapered polymer or * 'the ^olef in~ ±rloc]t 
copolymer of ^laim^ l-r^~7 , A§ or llPTrsj prepared^ said olefin 
polymerizatio^i catalyst comprising a transition metal compound 
selected frofn the group consisting of 

a transition metcil! compound which is represented by the 
following/ formula (I) and has properties that, in a /3-agostic 
structure of a cationic complex wherein one of X in the formula 
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(I) is replaced with a n-propyl group, said structure being 
measured by a density functional method, the distance between the 
heteroatom, which has no direct bond to the central metal M and 

/ 

is nearest to the central metal M, and hydrogen at the /3-position 
is not more than 3.0 A and the electrostatic energy is not more 
than lOkJ/mol, 

L m MX n / (I) 

wherein M is a transition metal atom selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5/ 



n is a number satisfying a valence of M, 
UJ L is a ligand coordinated to the central metal M and is a 



ijl ligand having a h^terq^tom which has no direct bond to the 

i if-' 

n central metal M, 

* / 

P X is an oxygen /atom, a hydrogen atom, a halogen atom, a 

hydrocarbon group,/ an oxygen- containing group, a sulfur- 

jfi 

^ containing grdup, ^^litrbgen-containing group, a boron-containing 
^ group, an aliyrf^num- containing group, a phosphorus -containing 
group, a halogen-cont/aining group, a heterocyclic compound 
residue, a sillicon-cotfitaining group, a germanium- containing group 
or a tin-containing^ group, and when n is 2 or greater, plural 
groups indi(^t^4/£>y X my be the same or different, and plural 
groups indicated by X may be bonded to form a ring: 

a transition metal compound which is represented by the 
following /formula (II -a) 
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(II-a) 

wherein Ml is a transition metal at/om selected from Group 3 to 
Group 11 of the periodic table, 
m is an integer of 1 to 5, 

Q is a nitrogen atom or a /fcarbon atom having a substituent 



R 2 , 



A is an oxygen 
nitrogen atom havi 

R 1 is an 
hydrocarbon gr 
from a phenyl 
position and t 
bonded to nit 
selected from 
phenyl group Havin 
4-position and 
from a fluorine 1 
more than two f 




.fur atom, a selenium atom or a 
/ituent R 5 , 
hydrocarbon group, an aliphatic 
cyclic hydrocarbon group, selected 
at least one position of the 2- 
/when the position of the carbon atom 
'l -position, one or more substituents 
fom and a halogen- containing group, or a 
.east one position of the 3 -position, the 
sition, and least one substituent selected 
lining group having one carbon atom and not 



atoms, a fluorine -containing group having 
two or more ca£#bn atoms, a chlorine atom, a bromine atom, an 
iodine atom, /a chlorine -containing group, a bromine -containing 
group and iodine-containing group, an aromatic hydrocarbon 

group other ^than a phenyl group having at least one substituent 
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selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen- containing group, or 
an alicyclic hydrocarbon group having at least one substituent 
selected from a halogen atom and a halogen-containing group, 

R 2 to R 5 may be the same or different and are each a 
hydrogen atom, a halogen atom, a/ hydrocarbon group, a 
hydrocarbon- substituted silyl group, /an oxygen-containing group, 
a nitrogen-containing group, a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, a halogen- containing group, a heterocyclic 
compound residue, a sij/dTcJ^n-containing group, a germanium- 
containing group, or a^fc'in^bntaining group, two or more of R 2 to 
R 5 may be bonded to form af ring, and when m is 2 or greater, R x s, 
R 2 s, R 3 s, R 4 s, and R^s ma^ be the same or different, and one group 
of R 2 to R 5 contained^in one) ligand and one group of R 2 to R 5 
contained in other M'g'ands mqfy be bonded, 

n is a number? satisfying a valence of M 1 , and 

' 7 7 

X is an oxygen at on/, a hydrogen atom, a halogen atom, a 
hydrocarbon grim/, an/ oxygen-containing group, a sulfur- 
containing group!/ a nitrogen-containing group, a boron-containing 
group, an alurrfinumVcontaining group, a phosphorus -containing 
group, a halogen^containing group, a heterocyclic compound 
residue, a siyicon-containing group, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be the same or different, and plural 
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groups indicated by X may be bonded to form a ring; 

a transition metal compound which is represented by the 
following formula (Il-b) 




(Il-b) 



wherein M 1 is a transition mettel atom selected from Group 3 
to Group 11 of the perio 
m is an integer o 

Y is a nitrogen/atom or a^phosphorus atom, 

U is a carbon /atom havdjg a substituent R 6 , a nitrogen atom 
or a phosphorus at 

a substituent R 7 , a nitrogen atom 



ng a substituent R 8 , a nitrogen atom 



.aving a substituent R 9 , a nitrogen atom 



Q is a carbop. ate 
or a phosphorus a 

S is a carben ator 
or a phosphorus at 
T is a carbo^ 
or a phosphorous a\ 

r 1 is an Aromatic hydrocarbon group, an aliphatic 
hydrocarbon group/ or\an yalicyclic hydrocarbon group, selected 
from a phenyl g<toup having, at least one position of the 2- 
position and the' 6 -position, when the position of the carbon atom 
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bonded to nitrogen is the 1-position, one or more substituents 
selected from a halogen atom and a halogen-contaaning group, or a 
phenyl group having, at least one position of /£he 3 -position, the 
4-position and the 5-position, at least one/substituent selected 
from a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine- containing group having 
two or more carbon atoms, a chlorine/ atom, a bromine atom, an 
iodine atom, a chlorine -containing /group, a bromine -containing 
group and an iodine -containing opoup, an aromatic hydrocarbon 
group other than a phenyl group /having at least one substituent 
selected from a halogen atom and a halogen-containing group, an 
aliphatic hydrocarbon group /having at least one substituent 
selected from a halogeiz atony and a halogen-containing group, or 
an alicyclic hydrocarbon goroup having at least one substituent 
selected from a halogen a#om and a halogen-containing group, 

R 6 to R 9 maV be j£he same or different and are each a 
hydrogen atom, / a t^logen atom, a hydrocarbon group, a 
hydrocarbon-substitu^p. sily\ group, an oxygen- containing group, 
a nitrogen- contairvznc/ group,/ a sulfur-containing group, a boron- 
containing group, an aluminum- containing group, a phosphorus - 
containing group, /a ha/ogen-containing group, a heterocyclic 
compound residue,/ a /silicon-containing group, a germanium- 
containing group for^a tin-containing group, two or more of R 6 to 
R 9 may be bonded /to form a ring, and when m is 2 or greater, R x s, 
R 6 s, R 7 , R 8 s and' R 9 s may be the same or different, and one group 
of R 6 to R 9 c<Zitained in one ligand and one group of R 6 to R 9 
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contained in other ligands may be bonded, 

n is a number satisfying a valence/of M 1 , and 
X is an oxygen atom a hydrogen/ atom, a halogen atom, a 
hydrocarbon group, an oxygen- containing group, a sulfur- 
containing group, a nitrogen- containing group, a boron- containing 
group , an aluminum- containing gtfoup , a phosphorus - containing 
group, a halogen-containing grybup, a heterocyclic compound 
residue, a silicon-containing gr<6up, a germanium- containing group 
or a tin-containing group, and when n is 2 or greater, plural 
groups indicated by X may be /the same or different, and plural 
groups indicated by X jaav be /bonded to form a ring; and 

a transition /foetal ^mpound which is represented by the 
following formula 



5 n 



,12 



,14 




wherein M 1 is 
Group 5 of the 

m is 1 or 2) 



tr 



er: 



(III) 

nsition metal atom selected from Group. 4 to 
bdic table, 



>10 



is an ^aromatic hydrocarbon group, an aliphatic 
hydrocarbon groupNor\aji alicyclic hydrocarbon group, when R 10 is 
a phenyl group and the position of the carbon atom bonded to 
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nitrogen is the 1-position, this phenyl group has, at least /She. 
position of the 2 -position and the 6-position, one oY more 
substituents selected from a heteroatom and a heteroatom- 
containing group, or has, at least one position /of the 3- 
position, the 4 -position and the 5-position, ?(t least one 
substituent selected from a heteroatom other jdhan a fluorine 
atom, a fluorine -containing group having one carbon atom and not 
more than two fluorine atoms, a fluorine -containing group having 
two or more carbon atoms, and a group j^ontaining a heteroatom 
other than a fluorine atom, and v^hen R xu is an aromatic 
hydrocarbon group other than a pKenyl group, an aliphatic 



hydrocarbon group or a 
one substituent selected f rqin 
containing group, 



R 




lie $froup, this group has at least 
heteroatom and a heteroatom- 



to R may be the / /same or different and are each a 



hydrogen atom, a halogepf /atom, a halogen-containing group, a 

)/p, a hydrocarbon-substituted silyl group, an 
p/ a nitrogen-containing group or a sulfur- 



hydrocarbon group 



oxygen- containing gp 
containing group, 

R 1S is a halogen 
hydrocarbon groub cJr a hy 
n is a numbed satis 
X is an o^yc^en aj 
hydrocarbon g 



'om, a halogen-containing group, a 
ocarbon-substituted silyl group, 
'ying a valence of M, and 
om, a hydrogen atom, a halogen atom, a 
oxygen- containing group, a sulfur- 



containing groSup, a/nitrogen-containing group, a boron-containing 
group, an aluminum- containing group, a phosphorus -containing 
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group, a halogen-containing gz?bup, a heterocyclic compound 
residue, a silicon-containing gr^up, a germanium-containing group 
or a tin-containing group, and/ when n is 2 or greater, plural 
groups indicated by X may h'e7the same or different, and plural 
groups indicated by X may beybopaed to form a ring. 



